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| 07) Abstract 

Aproces, forth, production of.he, T ^ 

. cell, comprising the steps: (a) < re f°™K.XS downstream of said regulatory «• 

upstream regulatory sequence, a first °N A .^8™^^ ^ ^ c^lng a second DNA frag. 

' quence, which is capable of Initiating RNA <b) culturlng the transformed 

Vwitlulgnal, for efficient RNA P^^^SSSSSS^^n^i <«> th « mc F*Z 

host cell in a suitable medium under condulons al^ ^ M wpression v(ctor; and polypeptide 

suiting from step (b) 



I 
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oiid protein molecules prepared by such process. 
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FIELD OF THE INVENTION' ,;V < '" ,/\ V • •'' '. '.; 

V ' Thie invent io^r^l^oo t^ expression of gene. pr ; oduct^ , . 

by recombinant . DNA^tec|klogy in ;a- eucaryotic host. ... . _ 

BACKGROUND OF THE INVENT I OH ■ *.'7:'..' ' -Mf ;'*- J 'V''' X ' ■ -. 

; -This iiwention^elateeUo expreesion- of ^ene- products^, , 

and ptoduc'Uon : 'by rocomb.inant:-' PHA tochnology; More ; p^Ucu-;.. ; v 

■ lasrly: the invention reiatpo. to explosion, and production , , 
employing a eucaryotic^ hoot . /.■.-•. ,-- ; §y- . ■._ . ■ ■? , 

; Recombinant' DNA-tochnology, hae been used -increasingly 
^ovor 'tho laat yoa^, eo, ^oxproaeion and: production .of . r 
scientifically valuable and., commercially important, pqIypqpt- • 
t-idoo/Tho focuo. ha0 boon.onmoloculoo of hign. pharmaceutical 
valuei theae. include blood protelna a.; for example. Uoauo 
.. typV plaominbgon activator <t-PA>. coagulation .factor o V III 
and IX, antithrombin III, «ythro P 6tdti» wall .a* growth 
'ladt.ro and hormonooac for example growth ho rmon, inoulin 
■mo ero«th factoro, opidormal growth factor., tioouo grow 
' factoro, nerve growth faetoro, and other important moloculoo 
' aa interferon*,; inter leufein., monoclonal antibodioo, rocop- • 

■ U :° ^Ai prooont'; oven with the emergent recombinant ,D»A 

" techniquea, many of ,ihooo- proiotno. ere uoually purif ed from 
human blood or'tioouo,an oxponoive and time .conouming pro- 
ceaa which, carry the .rich oe ..tranomitting infoctiouo agonto., 

' mother. limitation withthio production io that the oourco • 
for th'ooo molocujoo, may bo roatitlotod. ■ . _ 

" Although tho oxpreooion of .MA oo,uoncoo in bacteria 

• to produce a dooirod polypeptide oomotimoo are attractive, it 
io a technology which-hao' many rootrictiono. 

' ^practice the bacteria often, prova unoatiofactory oa 

• hooto bocouoo'ln tho proharyotic environment foreign polypop- 
tidoo a,o unotable- and not correctly. proceooed. For oxamp o 
tho carbohydrate otructuroo attached to oome mammalian poly- 
poptidos aro" not formed. 
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cloi^d ganoajin ^ryotic 
• ^^ail* haa 'intiiwl^^ 

■ - ■■ ' : The ; production: of '■, soma&olfcculae; *te^e>y/de P end.nt 

' •' ^ant. aa^al^V^ 

• of ' thV molecul^ .ueh important param-tar* 

combih.d opt^ally:in: ord. f ;W ach^ava an af fpW«T.|g ||| ! 

prossion ay. tarn. ..^V^^ ; :^^-,y .;• V^T?^^;^^^^! 

Tha praviou. rapor.tad attampta ^axpra..; high .lav^la^; J 
: human B-n*rva growth factor ha.: not, baan .ucc...f ui V 0th p| 
Macula, which ar. quit., : poorly-^ 

axpraaaion .y.t.m. a.rV human parathyroidaa homon. ^humaa • ; 
coagulation' factor VI 11 or darivativaa/thajaof . , , 

Thla.invantion provida. a .tratagy for afficiant pre- |v, 
ducticn of thiaa .nd othaf molacula. in aucaryotic ho.t., for;, 
tharapautic, diagnoatio- and ralatad uia B , 

DESCRIPTION OP THE INVENTION' \ ■ 

Thia invantion provida. a proc... for tha production . 
of hatarologou. polyp.ptida. and prot.in molacula. in auca- , 
ryotio oalla. Tha ayatam take* advantage. of ij tha high, ax- • . 

• pra.-ion-v.ctor copy numb.r, ii* tha afficiant accumulation, > ; 
of tha da.irad mRNA and iii: tha broad ho.t rang, of tha .y.- 
tam which allow, tha u.a of an optimal call typ*. , 

in othar a. P .ct., tha invantion raiata. to call, which 
contain thi. axpr...ion .y.t.m, to mathod. of producing, poly- 
peptide. and.prot.in. u.lng tha- call., end to tha polyp.pr , 
tides and protein thu. produced. 

Accordingly, th. pra.ant invantion ra.ida. in a pro- 
c... for th. production of a hatarologou. polypeptide or pro- 
tain molacula through axpra..ion in a aucaryotic ho.t call. . 

'•TSaid proo«.»--eo*ip'r'if«« . ' 

■ tran.forming ..id ho.t call by introducing thar.in an 

expr.. 8 ion v.ct r, ..id v.ctor comprl.ing an up.tr.em r.gula- 



SUBSTmnt SHEET 




WO 91/07497 



3 



PCT/SE90/00747 



„ first DNA fragment encoding said molecule 
tory -quence, a v ^ reguUtory ,. qu .„«e, which 

and positioned downstream of said . 

vi .( initiating RNA transcription of saia 
i8 capable of initiating ft fragment with sig- 

. -,o«hle of stabilizing the mFNA 01 
tains DMA sequences capable 01 

m olecul. to be product. _ of th . inv entlon the 

ACC r d Ti; 8 \ra r - regulator, scenes the 

• vector used contains as an u P »* 
m0 uee msUllothloneln gene 1. . . . • f tna inven - 

r ' to a further preferred aspect 

According to _ ^ BequonC e a mo- 

tion the vector used contains *s u 

slement promoting- Initial high and stable vector 

ber ' The host cell used Is preferably of m^allan origin 
The host ar8 „p 0 _ 

including human coll., and cell. o> 

cially preferred. „ roe . ofl of the Invention 

Preferred embodiment*, of the^ proces 
^ ♦ to the. production of MQF.and t-PA, »na 
are directed to the pro ^ ^ r , My of m - 

productlon of human P NQF the ho ^ ^ ■ t0 use 

cine origin. For manufacturing t PA it i 

nost cello of hamster origin. . _ polypeptide or 

Th« invention Includes within its scop f 
The inventi ^ outU ned above, a* 

pro teln Introducing therein an en- 

well as hoot cells transformed by mtro 
pres.lon vector as described above. 
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^VECTOR;'- ?.^,J>fvS 7'p:- • •• ^- v'.^^/^ ' ! 7;>% '^v 'M' % V 

9 -S \ upstream; regulatory; sequence 

■ :'v fragment . ■■ ■ \> .-/'t^-w -V-;- ^K^^^v- / v ■•'}■■■-■>■. •;■ . r" ' : ■ 
.■■•V ; . T^iB tegulat^y ;eequenbe;»ia8;th* RNA : polyni«rase , • ,. ' 

^/ binding : V;,- 

> ^ •factore?' The URS element. al^ c^taine-;a. sequence, which acta.-,^ 

■ .tartinV poeition f oi,,tKW,.ynthe.iz.Vi: r„a R oUc«le;; ; T^ 
/'URS segment may" also . contain'; .equence. which ect,«,.nhanc.r ; ^ 

. J,;./ ■.'•"elemental i n J .ome, celU^.^ 1 ^ 0 ^ •^•nt«: which, are ,, 
'• . •, induc.ibXe. . ..- ' • •!'! •• • ; c' *'..YV; '* *,. 

: Knc^wn! and analyzed URS elements are ^metaljothionein ; 

15 -Vp rom ot.ra and upetream r . B uiatory, ;Mqu.nc.. ..p.ciallv *; 
mou- rn.taimnion.in g.n. 1 ■ <»MT-1 ) or from human; rn.tal.lo, 
, . thion.in «.n. 2a (hMT-l IA> a. well a. f rom othar .p.ci.. «f 
' mammalian, in.Vet or f i.h origin, heat .hock promot.r. d.riv- , 
ed from different .p.cl... viral up.tr.em regulatory .l.m.nt. 
20 - for exampV. .imian virur 4<- <SV 40.) early and Ut. promoter., , 
cytomegaloviru. ..rly and Mediate regulatory . l.».nt from 
human, or murine ^cytomegalo virus dlf f .r.nt viral long t.r- 
minal repeat. (LTRa) ■ di?T?rirf genomic fragment, containing 
upstr.am regulatory eiamentii^JI 

Th. h.t.rologou. codtnV ..qu.nc. of int.re.t can; b. a • 
cDNA or a genomic fr.gm.nt .hooding any heterology, pap^d. 
or protein. Coding ..qu.nc.. .ucc.fuily .xpr....d in t.h. 
, y .t.m are tho.. .needing human |-n.rv. growth factor . <p- 
-H3F) , human parathyroid., hormon. <PTH>, human, pla.minog.n 
30 ■ activator <t-PA> .. human blood clotting factor VIII <P VIII), 
.omatom.din binding prot.in. <SMBP>, flrowth hormon.., lung 
.urfaetant apoprot.in., pl..minog.n,. antithrombin III , int.r- 
f.ron., or d.riv.Uv.. of th... mol.cul... H.t.rologou. 
ref.r. to a molecul. introduced exog.nou.ly and/or. a molecule 
35 producd by a ho.t cell wh.r.in th. ..qu.nc. .needing, tr» 

, molecule wa. intr duc.d axog.nou.ly. Th. molecule, may be 
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identical with endpgenously produced moleculee or fragment ■ 
thereof. Thus, the term heterologous refers to. the origxn of 
the molecule rather than the nature of the molecule;. . . 

'A DNA fragment with signals for efficient RNA pro- 
cessing is introduced downstream of the coding element. This , 
element may contain signals for transcription terminatxon, 
polyadenylation and RNA stabilizing sequences, the vector 
, construction may- also include, additional enhancers, and/or . 

RNA splice signals. . . . ■ 

"~ ' Example* of such elements analyzed which demonstrate 
i efficient RNA processing are: g-globi n polyadenylation 
sequences de rived from m ammalian speciej rjnclud^ngj^, 
p-r^eTaW^^rs^Tas rabbit or other species, different; 
t^Hn^A^c^Ting signals, viral RNA processing eigne... 
from SV 40, retroviruses, hepatitis virus etcj,. 

in addition to the URS, the fragment encoding the de- 
sired molecule an* the RNA processing signals, a genetic. le- 
ment that allow, induced amplification, and amplifiabl. gen. 
sequence (AGS) , may also bo included. 

The AGS typically r.f.rs to a DNA encoding a protein 
which has a metabolic function such that in nspons. to an 
environmental stimulus the level of protein production. is 
increased/at least in part because of synth.e.is of multip e 
fl .„o copies or amplification. The DNA element most frequently 
used for thi.' purpose contain, the murine metallothionein 
gene.- This fragment allows amplification by the addition of 
heavy metals, i... cadmium or link, to th. culture m.dium. 
Th. m.tai concentration' is increae.d .t.pwise. thor.by se- 
lecting for th. coll with the high..t co?y number and th. 
highest oxpr.s.ion. Other u.able genetic element, that allow 
amplification are for .xamplo a dihydrof olat. reductase 
encoding element and other fragm.nt. encoding som. kind of 

drug resistance. 

Also important in order to.achi.ve high levels of ex- 
pression i« a genetic element that promotes an initial high 
and stab), vector copy numb r, before a subsequent, amplifica- 



8UBSTITUTE SHEET 



PCT/SE90/0b747:#; 



to 



15 



20 



25 



> her offdifVorint: ceYl\ 1 in©s '/ d®Vi v«.d f rom. various. tie'suoB ;ahd 
gpociosi-: This abroad- host range, i a/ of, groat /Vaiu©.;^ 
^ ^equiromsnt8 : - : on : thov col i.i lino aro.^of im^or t anco An ^ ^ai^ok^ 
; r ;oW euch 'gonWiq/; •lament' are papilloma; viruaoe, ©specially^K^ 
vVBoVino papilloma . virus -"^ \ ■ •^•;.v^ , : : ^:/ ;V* v- ^f- : CV 

^::C : :/ ^V/in. order to' bo Jablo-lto/grow- tho\V»pr t Q88ion • vector- :in\;^.;. 

* bactor^ 

. iVpi ca i ly "con tains'; an origin of roplicat ion Junctional; *"r^|^ 
'; bactbrial 'eyoiemo ,and a ;.gon®tic t marker , 'for.. eitample/a^ree i^ ^ 

. taric©./^Qhi . \- f . r - .;. v y . 'v - v - ' ' ^ 

'"HOST CELLS" ,-;.'. • - : f •'• ' \ • •'. ; ; \ . J 

: -. Th© ••'oBproobioh. oyotom of ..this invention, ia' dooigr.od • :j'V; 
for production of poptidob and protoino by', rocombi'nant/ DM 
'/ mothodo-. Since many ' molpcuiob .of intorooV aro human ? o$, mamma- 
>■ lian 'protoino 1 oV poptidoo";- hoot collo of "oucaryotic 'origin :> ^ 
oopociQlly'ifnQmshQliEi'n collo ©ro. favoured,. Tho uoo, of.. oucary©;; . . 
tic, hoot collo aoouroo 'correct poottranolation&i modifica- 
tio'nq which aro of ton of groat importance for corroding, tho-y 
■biological funfciono'.of tho protoino or poptidoo produced, . 

Hoot collo pmployod in combination with our oaproooion - 
oyotom 'aro oucairyoUc collo, prof oront ially mammalian collo . 
ouch ao.rodont'.cOlls. Csll " linoo froquontly uo«d aro for ^ 
■ oaamplo. tho mM«in 9 C137 coll lino .<ATCC' CRL- 1618)' and -tho 
; , 'hamd.t« : 0on l .BHIC and CHO coll Xinoo (ATCC CCL Ui.-'ATCC CCL 10 • 
an^ ATCC CCL t 8& , roopoetiv©ly) . ^ 

Plaomid DNA, dooignatod pMSS-Bae, pKQB.-545 and 
pKQB-569 -have boon dopooitod in tho eolloetion of s 9outocho ( - 
Sasnmlung von .Mihroorganiomon und Zollhulturan GmbH, 
Maachoroior. Wqg &b. D-3300 Braunochwoig, Fodoral republic of 
' 06rmany,.pn Nbvoabor 14, 1689 and havo boon idontifiod thoro 
by accoooloh.numboffo DSM 5637, DSM 563® and OSM 5639, 
roopoctivoly . 

Brief doocription of tho anno«od figuroo. 
Fig. ik> Thio figure doocriboo tho o«pffO00ion vector 
pKQE-526. 
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; ; p ig iBt This f iguredescribes the expression vector 

pKGE-545.^ ■*\'.'- • 'V\ * ' ^;V'>^ ; • . .;.• 

^■ A: "A :i>vVFig'.- 1C." This f igure describes the- expression vector..- 

&'.■'.* •''"'•/• Pig:' 2. This figure, shows a Southern analysis of pKGE- 
i'i'j 545 . in; C 127: cells As ■ a reff erincV plasmidXDNA- purif ied di-; 
• • ;rectly : from: bacteria waa dig©sted. with the following- jestric- ; 

iUon ©ndonucleases: Xhol which has no sit© in the vector, 
< ";Sac'r whichhas a'uniqu® sit®;; in, the vector (in the mMT-t 
'^V-up'^ Bam HI which has two 

" ' sites in the vector (on® at 'the- fusion ; between BPV and mMT-1 
- elements, and tho.othor at the linker ooquonco; botwoen p-NGF - 
cDNA and.tha rabbit p-globin olomont ) , Th© ONA from' the ' 
. ;trah 0 fbctod and 'otablo tranoformod C127 cqII lino .waa diyost- 
.od with the oamo onsymoo and also analyood. undigested, Th® 
32p-iabolod probo in this o»pQ?imont wao' the human p-NGF , 
'.cDNA,: iooUttsd ae a Apal and Hind III fragment, from 
pKGE-525. • 

Fig. 3. Thio figuro .Qhowo an analyaio of tho rolativo 
p-NGF mRNA otOilUy. mRWA watf proparod from C127 colls which 
woro producing 9-NGF-. Tho collo war© culturod in tho ji-ooonco 
oC.th'o adonooino analoguo 8,«-dichioro-t->-0-ribofurapooyi- 
benzimidasol (DRB) , f or difforont porioda of tiroo'aa ' indicat- 
ed. >RNA wees, proparod and ooparatod on agarooo-forraaldohydo 
go'la, blottod to. nitrocolluiooo filtoro and. hybridised to 
. ' 32p-iabolod human j-WQP'and raur'ino muoclo actin proboo; ro- 
•. epoctivoly . Tho 'cooulto obtainod indiedto that tho e'olativo 
etability of ' tho hatoroloeouo p-HGF' . iranocript is lower in 
comparioon to ondbganouo aetin mRNA during tho initial poriod 
of troatmont. Moauour'od during a long poriod tho p-WQF raRMA 

• ooomo to bo more otoblo than tho muoclo actin tranocript. 
Sinco tha mRMA amounto aro maaourod within tho oamo oaraplo, 

• and tho rolativq amounto aro; compared botwoon tho difforont 

. aampl0B, tho. orror gonoratod from difforont amounto to total 
RNA ioadod on tho gol can bb nogloctod. 
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^■.^K&^&'^i ThiV: t igiir shows... spSrFAGE ;and western blot ;of^ 
■'■ conSiiion^d mod^'irom 

^..Xini;^ 

yig^.'sT BioXogicia^ra KGF. act i vity v ;^ cpndij ^ 

■ t^onad medi^ ceile ;^ 

^etic^a^iii" e?om, chiclVa ombryos ar©\ shown; on :dar^|.i^i|:^ 
L-'mic^grap& .conditioned;^ 
^libor: oilgrpwtn whbn •uoinV^odi^- 2rom a .tranoeorroediQiS? ; . - 
;'c @ nainq (clone 38) trans looted; with pKGE-526 ; ,Tho> medium £ 
V*Wi ; : conditionod^or M$V*Yb,>. Lack .:of^pohdo whon^bing ^ \ .» 

m®diW;Vrom^ trahformo^\Ci27;.coXl linb; transacted -with':. ^ 
VpKGE^M ; : >KGE-83 i«\ identical to pKGS-526 oacept that. . the*. : 
• ;cOWA one odea, human t-PA inotoad of (5 -NGF . . ; 

EXAMPLES - ii; / ' ■ ' - * / ' : . ' 

.-. Tho following oaampXoo are intended to iXXuotrato. but 

<" not to: limit tho invention. , - ;' v 

Conot ruction of .fc'ho. oaproooion. oyotom of thoinvon-/ 
tion ( and tho molecular biological characterisation of It. • 
employe standard mothodo/ gonoraXXy hriown* in tho'arVof rooom-. 
binant MA,fiold. ^or 'detailed dooartption of the mothodo ooo 

• ManiaUo ot : al r- *9©2 ; • ' / 4 , / 

.\ Cello woro grown" according to otandard mothodo and ' 
'according ,to ,inatructiono + obtainod Srom.ATCC. - 

'. EHamplo, 1 : " ' * 

j t 

Tho . cDMA oncodins tho, .propro.-polypoptido ^or. human p-. 
-MOP''<«orvo^owth Paeto»>>.wio'_.9l-on6ca..*8aftBo* HI «*a9*ont 

. „. into pUC 18, gonosating' pK<3B-B25. • 

. Tho complofco aaino acid ooqvionco and nuclootidooo- 

quonco ao wall do tho natural' procoooina" of .tho propro-pol-y- 
popti.do gonosatine tho a.otivo matu?o 116 amino acid f»-HGF 
moloculo iq dooe?ibod (Ullrich bt al.iSBS). 



WO 91/07497 



9 



PCT/SE90/00747 



The cDNA fragment,, approximately. 850 bp, was isolated, 
by restriction' enzyme digestion with Ssp I and Apa I and- 
agarose gel electrophoresis, fragment 1. 

■ From another of: our constructions, pKGE-32. the murine 
metallothionein-1 promoter and upstream regulatory signals- 
were isolated as a Bam HI/ Hind III fragment of about 680 bp. 
fragment 2 . 

The expression. vector pKGE-83 was cleaved with Apa ■ I 
arid Bam HI; a fragment containingthe entxre BPV genome, the 
P BR 322 derivative pML 2d and a human genomic fragment con- ' 
taining: the, t -PA transcription termination and polyadenyla- 
tion aignalB were isolated ao a U .€ kb fragment, fragment 3. 

. those three fragmonto doocribed above wore iigatod and 
transformed in bacteria. Thio process gonoratod'the exyroo- . 
aion yoctor conotruct pKGE-526, fig. Ik. 

In ordor to ouboUtuto tho- troniicripUon terminator, 
element* and roRNA processing signals in tho p-NGF transcrip- 
tional unit' pKGE-526 wao digootod with Bam HI and Apa IV and 
tho fragment containing tho murino MT-1 upotroam regulatory 
. element wao ioolatod by low molting point agarooo olectropho- 
rooio. Thio fragmont wao eombinod*in a ligation roaction 
with: i, a pUC 18 Bam Hl/Sco RI fragmont ' containing the- oropi- 
cillin rooiotanco gono ao well ao roplieotion oignal and ii. 
a fragment from tho eonotruct pKGE-i.47, containing tho 3' 
region of tho tranolatod part of human t-PA Uioouo typo 
: plasminogen activator) c DMA and a cloning multilinkor clonod 

clooo to tho otop oodon. 

Thio ligation miaturo wao addod to compotont HB lOi.g. 
aaii bacteria and aovoral tranD;oraanto woro ioolatod and • 
: analyood. Tho rooulting eonotruct can bo doacribod ao 
followo! Tho Bam HI/Eco RI pUC.18 plaoraid oloaont carrying 
the mMT-i upotroora regulatory ol'omont clonod in its 5' to Bam 
HI and tho human p-norvo growth factor propro-polypoptido 
oncoding cDMA fuood to a omall part of tho human t-PA 3' 
coding cDMA with a multi-linkor cloning caoootto fuood to tho 
Eco RI oito. Thio conotruction io dooignatod pKGE-532. 




. ' : (il /Sal • rmemoWoe: about; 10 .2 .kb^xicoifln^. 

•S-^fe'-^e ioolatod'as Sai-'l/'Xba I f iagi&qnt'' • f t om\tho • .cons t rue H v\ V'^/-^- 

•/•VV t ocibolhe oi e nal- 9 . ThoWroo i.^t ? v^/.'.^: f. 10 ^ 8 *^ 
•:•«;%.;. and' uood to- tranofom-g.; ''"flflii bactoria .atwin ■ W;' Ip.iy*.- /V,-' 
15 - /.Tr.nofon-nVo'^o^oiutod. and anolyaod; so^o ^.thom ••«- 
• ■ . . - •..tainodtho owroooi'oW Vocto. p(MM«- os a piao»id..o^»ont ; . • 

."• (?iB ' "n'ordof "to Qchiovo hiflhor oiproboion loyoio of aotivo^ 
• hion P-H8F ihb «« e ino>ouil*thi*noth 9 ono' ^o, 4nt»od«eod . ^ 
,0- ' into thio vector; Tho introduction onabloo the edification, v 
' " • . «« o«p,ooolon vector, copy riu»boc by ato**°°; incroaoit* >ho. 
' concentration of o-o lono, cad»iu« or sin*. lono oro moot 
, • cro,uon»iyo«p.loyod, in tho cuituto modium. ' ■ . 

• : • Tho oa»o Sam HlVXbo i «MT-i and-p-MOP fragmont (frag- . 
^.^ -;,. TO nt;A/ao^U oo .th6:o^;Sal 1/ 

• , .' «ont. ,«rop»t. C) uood. ini tho oonotruction of pKGE-SOS. . 

(doooribod abovo)>oro uood. . ' ' . , . " . ' ' 
• ' ' - Mowovor, fragrant B wi* oubotitutod by another DM, , 

. ■' , ocuonco. Tho^onoaic-W^ht containing tho upotroom .oeu- 
3D' ' ''.latory ro 0 ion and tho coding o«on oo«uonco6 . ao »oU^a .tho 

• . intron oo,uoncoo W aViooiatod U«M » «* ontiro ov n . ; 

papiUo^a yiruo 0 ono a o and tho pHLSd. placid oio^ont ao a. 
■ ••. '. «,/ Sal reraemont " .f appro^imatoiy . I2,hb. Thio £ra 0 mont io ■ 

35 , . ' ■ d ' 00i9nQ ihoo D o"throo tra^nto (MCD) «oro' .ii.otod and-trano- 
' to™* iht S. «BU W-torla by standard .othod 0 , Sovorai 
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transformable were isolated and >halysed and bacteria harbor- 
ing the . expression vector pKGE-569; as. a plasn.id elon.ent. were 
identified, fig. 1C. 

: ; Tr ^ n f« e ti ff Tt iir h.-at c ff.l.'. ff ffT"* ■"■■lotion of <?^\ Simie 

The express, ion vector s described above were transfect-. 
ed ^ into' ^se cizT ^ cells and hamster Don- cells by use 0 f the . 
calcium phosphate method (Graham and Van der Eb 1973) . The . 
cells were cotranef octed with the vector pKGE-53. which. con- 

■ tains' the gene coding for neomycin resiotance under control., 
of Harvey Sarcoma 5'LTR <long terminal . repeat >\ 

The neomycin analog G 418 was addod' to the. media, and 

several clones were i plated after approKimat.ly 2-3 weoke of 
cultivation in G 418 containing raodium. 

' Tho ioolatod clonoo waro grown, individually , and as a 
mixture roprooonting tho coll' population, and aoeayod tor 
oirprooQion' of 0-NGF. . 

B-msp n«PFp pp'ton in .tha fl^flnnn . 

',. Conditioned media oamplos from tho various clonoo and 
. tho clono miaturoo wore initially aooayod in a biological 

■ oyotom. Thio aooay io oomi-quantitativo and givoo information 
about, tho biological character iotico of tho molecule pro- : 
ducod. 

' NarvoGrowth Factor activity wao aooayod on oympatho- 
tic ganglia *™m 9-day-old chick ombryoo embedded in a gsl of 
collaeon CSbondal 1988).. Culturoo wore incubated at 37°C in a 
S8 C0 2 atmoophoro and n'orvo fiber butgrowtho from ganglia, 
wore oaaminod in an invoked microocopo. Donoity of fibroo 
wao compared ogainot a otondacd of reoponoeo evoked by mouoo 
p-NGF. Activitioo woro o«prooood in biological unito. BU. 

Tho aooay doocribod above io thon complotod with an 
orisymo. immunoaooay (SIA), moaouring the lovol of oatracellu- 
lar dimoric (J-NGF antigon. 

' Tho EIA wao developed originally for mouoo p-NGF . The 
' immunoaooay compononto are. c mmercially available from 
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"'if />tf p r:f dot ® mina t ipa . o £ •'■ human- ^GF^seoont ia 1 iy^as-d® sc r ib<ad; 

- ' antibody! wasf usod ; a t.; v a .dilution of/- i : 40 "7. ^ ./'^^V'; - 

(>'•;,;• ; ':aaflaV '»othpdB->o?o •.: , '};.-^ 

Pk^'^'^r- - in : com^ar ioori:> with : data /pffoqontod' for ' ^ f-i^Pf ^ ® ^?"v^ I 

i tho • txpr qo 0 i.onfva luob ..' prooont od^ horirara ^5 K \| 5^ [ 

■' ; : ' and 'oubo&nt> a 1 ly highor than fb r ; a i 1 'other. on - • 1 ■ : y : I 

... * ays t oris . ■*'.»■:'.' ■ ' * * * \ J \ ' ' ./. ; V' ** ,v > * : :\ ' "; % 
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Sovoral nualooUdoo in 5'untranolatad ao wall ao moot, 
of tho- tranolatod cONA oncoding human t ioouo typo* plaominogon ' 
activator <t-PA> (Ponnica ot' al . 1983) , wao clonod ao a Bam' 



WO 911/07497 



13 



PCT/SE90/00747 



HI and Xmal fragment of approximately 1.8 kb. This fragment 
was used to the genomic Xmal and EcoRI fragment, from the. 
laat.exon and downstream of. it. inthe^way that the. remaining 
translated sequence was- fused, in frame thus generating the 
complete original translated sequence followed by the origi- 
nal t-PA mRNA processing signals. .These, two fragments were, 
.subcloned by ligation" in .pUC IB at the Bam HI and Sal I ■ .. 

sites . ' . " •' '-. . .' 

In order, to introduce this coding element in an ex- 
pression vector the fragment was ligatod with a DHA fragment 
of about 11 kb containing the entire BPV gen 9 me and the mouse 
metallothionein-1 .(mMT-1 > upotroam' rogulatory.. element and tho. 
Bam MI > Sal ' I part of pML2d containing the ampicillih resie- ; 
tance encoding sequence and replication signals .v.Tho ram Hi ^ 
Bito'at the 5' ond of the t-PA ooquonco, waa fuood to tho 3' 
end of mMT-i at the Bgl II oilo located in tho loader ooquon-- 
ca and tha 3' tormini of tho t-PA encoding fragmont.wao ?uoad 
at tho Sal I'oito in pML2d. Tho tranacripUon of BPV gonoo 
and tho t-PA osprooolon unit io unidirectional. This oppres- 
sion voctot is deoignatod pftCSS-83. 

For allowing inducod voctor copy amplification tho 
gonomic fragment containing tho raMT-i regulatory, qignalo and 
all o*ono and introno m oubcloned and tho ondo woro con- ■ 
vortod to Sal I oitoo thereby eacilitating ioolation and in- 
troduction of tho olomont qo a Sol 1 fragmont. 
' ' Tho pKGE-83 oaproooien. voctor waodigootod with Sail 
ond tho linearised. DMA voeUr wao ioolatod and iigatod with 
tho Sail, fragment contains the mMT-i gono, dooeribod above. 
Tho ligation miKturo woo addod to compotont fifiAA «B m 
■ bactoria and tranoforraanta woeo ioolatod and analyood., 
Baotoria containing tho ronullinfl-oiiproaoion voctor with tho 
mMT-l gono fragmont introduced with tho oamo transcriptional 
direction as tho t-PA oaproooion unit woro identified. 
Bnprooaioh vector DMA was prepared and dooignatod pKGE-183. 

A third o»proooion voctor was constructed in which tho 
mRNA processing signals, in pKQE-63, dorivod from human t-PA 
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Don colic, • ae-' doocribodi abovjDiCBttaWplo-; M; . - . ' 
•■" ; . . .The'. cWtrWeiiula^ 
using a commorcU^ BLX^^ 

''activity'- was, analyood ^with^GoarSot 't-PA;chromogonic ; y f VrU 

<Kabi) ThV- melanoma : t-PAyup'Cfci':a0 q'tandard : ' in^both- aotjays..- 

: ab'oyo,WQO- calibrated. aigai*tfot\jtho, >9f bronco* ptfiparfr iion; pjf - ... 
t-PA (83/517) obtained "'from th©;;Natibnaly inotituto. of*v . - ^ 
Bioiogical Standards): and Control-;' London '(IKK.-)'* - 
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., . f trat DMA'!- fragment? ... 

.^^ 'b)..' •• culturing tho 'trano^ormod' hobt-'cpU ,• i<i a 'paitablo rao.- 
"l5 V i ■ .-diuBV under conditions \^imi^o^6aaiw>, ot tho dooieod mV 

;• iooulo}.:and... . ■;. \\ " . .' ; : ; . .' ! ' .. 

'■. -■■( ■ ■ 0} ' • ••rdoovorine-.'ihb pbloculo *oouHii»e-'f.»b». otop ; b> from : 

' ■ ' • tho culture. ' • '• ' '.• 
„*'.. ' V ■ '■ 3 . A ppoooaa accosd'ine to..c'iai» 1, whoroin'tho vector 
■ 2o"' ' uood aloo 'centaino DMA ooquoncoo capable o2 ptabiliBing tho 
raFMA tho dooirod'moloeulo. .' . • 

' 3.; A ptooooo- acoord'ine : to claim i or 2, "whoroin tho . 

' ; ' vector uood container ao an upotroam rogulatory ooqubneo..tho 
mouoo motallethionoin gono i. < : , ■ • 

"„. ••• ' 4. A procooo according.. to' any procodine eiai», wherein. 

;'; tho" voqtor uood oentaino 'do- a oocond MA.opquor.eo a roQH «»alian"., 
' P=0lobin poiyadonylatien ooguonco. 

v 's. a psoeooo aeeerding to any procodine.elaia, whosoin ' 
tho vector, uood additionally eontaino a gonotic oloaont pre- 
30 acting an initial high and otablo voetor ,eepy miabor. 

' '.. 6. A procboo according to any preceding,' elaia/ whoroin 
tho. hoot coll io 'of- aaaeaalian' including human origin.' 

* ■?. A peocooo according to any preceding claim for tho 
production oi a molocuio ooloctod ?rom: blood protoino, ouch 
■35 ao t-PA, coagulation foeto'ro VIII and IX, untithrombin III, 

' orythr pbiotin, g?o«th factoro and h rm nos, ouch ao growth 
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hormone, ineuiin like growth factors, epidermal growth fac- • 
tor, tissue growth factors, nerve growth factors, and inter- 
ferons, inter leukine , monoclonal antibodies, .V receptor s, .soma- . 
tomedin binding proteins, and lung surf acUnt;" apoproteins .;■ 
/ 8. A pro ? esi» /according to claim 7 for the production 

of NQF or t-PA. ' 

9. A process according to claim 8, wherein the host 

cell is of murine origin. 

10. ; A process according to claim 9, wherein the host 
cell is of hamster origin. 

11. A process according to claim 9 for the production 
of human (i-NGF. wherein the host cell is of murine origin. 

12. A process according to" claim 9' for the production 
of t-PAi wherein the host cell is of hamster origin: 

13. A polypeptide or protein molecule whenever prepa- 
red by the process of any preceding claim. 

14. A host cell .transformed, by the introduction there- 
in of an expression vector comprisihg an upstream regulatory 

. sequence, a first DHA fragment " endoding said molecule and 
portioned downstre.m of said regulatory sequence, which is 
capable of initiating. RNA transcription of said DHA fragment, 
and further comprising a second DMA fragment with signals for 

. efficient RNA processing located downstream of said first DHA 
fragment . 
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